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ABSTRACT  1 
Aims: To evaluate the impact of mealtime practices (meal time preparation, assistance and 2 
interruptions) on meal intake of inpatients in acute hospital wards.  3 
Background: It is common for patients to eat poorly whilst in hospital, related to patient and 4 
illness factors and possibly mealtime practices. Few studies have quantified the impact of 5 
mealtime practices on the meal intake of hospital patients.  6 
Design: Cross-sectional study 7 
Methods: Structured observations were conducted at 601 meals across four wards (oncology, 8 
medical, and orthopaedic and vascular surgical) during 2013. Each ward was observed by 9 
two dietitians and/or nurses for two breakfasts, lunches and dinners over a two week period. 10 
Data were collected on patient positioning, mealtime assistance, interruptions and meal intake 11 
(visual estimate of plate waste). Associations between mealtime practices and “good” intake 12 
(prospectively defined as ≥75% of meal) were identified using chi square tests.  13 
Results: Sitting up for the meal was associated with good intake, compared with lying in bed. 14 
Timely mealtime assistance (within ten minutes) was associated with good intake, compared 15 
with delayed or no assistance. Mealtime interruptions had no impact on intake. Forty percent 16 
of patients (n=241) ate half or less of their meal, with 10% (n=61) eating none of the meal 17 
provided. 18 
Conclusion: Timely mealtime assistance and positioning for the meal may be important 19 
factors that facilitate intake amongst hospital patients, while mealtime interruptions appeared 20 
to have no impact on intake. To improve intake of older inpatients, mealtime programs 21 
should focus on “assisted mealtimes” rather than only Protected Mealtimes. 22 
23 
  2
SUMMARY STATEMENT 1 
Why is this research needed? 2 
 Malnutrition and poor food intake amongst hospital patients is a common and costly 3 
problem. 4 
 While barriers such as mealtime interruptions and lack of feeding assistance are 5 
common, the link between these mealtime practices and meal intake has not been 6 
adequately studied. 7 
What are the key findings? 8 
 This study confirmed that hospital patients eat poorly: 40% of patients ate half or less 9 
of their meal, with 10% eating none of the meal provided. 10 
 Mealtime interruptions do not appear to impact on meal intake, but how patients are 11 
positioned (ideally sitting up or out of bed) and receiving assistance in a timely 12 
manner was associated with higher meal intake. 13 
How should the findings be used to influence policy/practice/research/education? 14 
 Hospitals should have policies in place to promote adequate nutritional intake of their 15 
patients through “assisted mealtimes” programs to ensure adequate mealtime 16 
positioning and timely assistance, rather than a focus only on Protected Mealtimes. 17 
 Given variation in mealtime practices between wards, it is important that careful and 18 
comprehensive needs assessment is carried out prior to designing and implementing 19 
mealtime programs. 20 
Keywords: nutrition, malnutrition, hospital, Protected Mealtimes, mealtime assistance, 21 
nursing, meals, inpatients, eating problems 22 
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INTRODUCTION 1 
Malnutrition is a common and costly problem. Approximately 30% of hospitalised patients 2 
are malnourished (Agarwal et al. 2012) and at increased risk of worse health outcomes than 3 
well-nourished patients, including increased length of stay, increased risk of pressure injury 4 
and reduced quality of life (Lim et al. 2012, Agarwal et al. 2013) . Approximately half of 5 
hospitalised patients eat 50% or less of the food provided to them at meals (Agarwal et al. 6 
2012), which can result in a deterioration in nutritional status. Barriers to adequate nutrition 7 
include patient and illness factors, as well as the hospital environment itself (Mudge et al. 8 
2011). Despite widespread adoption of mealtime programs such as Protected Mealtimes, 9 
there is limited understanding of the impact of mealtime practices on the meal intake of 10 
hospital patients.  11 
 12 
Background 13 
Several studies have observed mealtime practices, such as mealtime positioning, assistance 14 
and interruptions, which may impact on meal intake. Poor preparation for the mealtime, such 15 
as delays in sitting patients out of bed, has also been identified as a mealtime barrier (Xia et 16 
al. 2006), but no studies have explored the link between mealtime positioning and intake. 17 
Between 20 and 40% of older hospital patients require assistance with eating (Naithani et al. 18 
2008, Westergren et al. 2008, Oliveira et al. 2009, Naithani et al. 2010, Mudge et al. 2011), 19 
with assistance levels ranging from set up (including opening packets and setting up the tray) 20 
to full feeding dependency. Opening hospital food packages is notoriously difficult, with 21 
around 40% of hospital patients having difficulty opening items such as cereals, drinks and 22 
condiments (Bell et al. 2013). Needing help with meal or activities of daily living has been 23 
identified as a risk factor for reduced intake amongst older hospital patients (Tsang 2008, 24 
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Mudge et al. 2011). An additional problem is placing of meals out of easy reach from patients 1 
(Xia et al. 2006), which may reduce intake by creating an unappetising temperature change or 2 
giving the patient less time to consume their food before collection of meal trays. Studies 3 
evaluating mealtime assistance programs have shown mixed results (Hickson 2004, Duncan 4 
et al. 2006, Walton et al. 2008, Young et al. 2013), and despite increasing interest in 5 
volunteer feeding programs, there has been limited evaluation of the effectiveness of this 6 
strategy (Green et al. 2011). 7 
 8 
Mealtime interruptions are common (Xia et al. 2006, Walton et al. 2013) and often blamed 9 
for reduced intake of hospital patients.  One study of 104 hospital inpatients reported an 10 
association between interruptions and increased plate waste (Deutekom et al. 1991), however 11 
no other studies have investigated whether mealtime interruptions reduce meal intake. 12 
Protected Mealtimes have been introduced throughout the United Kingdom, Australia and 13 
Canada to address the problem of malnutrition and poor hospital mealtime experience, and 14 
can be defined as “periods on a hospital ward when all non-urgent clinical activity stops. 15 
During these times, patients are able to eat without being interrupted and staff can offer 16 
assistance” (Hospital Caterers Association, 2004). Evaluation of Protected Mealtimes has 17 
shown mixed results, with three studies showing no improvement in intake (Chan & 18 
Carpenter, 2015, Hickson et al. 2011, Huxtable et al. 2013), while another showed improved 19 
intake when mealtime assistance was increased alongside Protected Mealtimes (Young et al. 20 
2013).  21 
 22 
In summary, there is limited and inconsistent evidence regarding the extent to which 23 
mealtime positioning, assistance, and interruptions influence the meal intake of hospital 24 
  5
patients. Understanding whether these factors are important may help nurses and other health 1 
professionals design and implement targeted intervention strategies to improve intake.  2 
 3 
THE STUDY 4 
Aims 5 
This aims of this study were to a) describe and compare mealtime practices (positioning, 6 
assistance and interruptions) across a range of acute care wards and at different meals 7 
(breakfast, lunch and dinner) and b) evaluate the impact of these mealtime practices on meal 8 
intake.   9 
Design 10 
This cross-sectional study describes usual mealtime practices in four wards at a large 11 
metropolitan tertiary teaching hospital in Brisbane, Australia (see Table 1 for description of 12 
wards). Mealtime audits were conducted to understand mealtime practices in order to inform 13 
design of targeted intervention strategies for preventing nutritional and functional decline and 14 
delirium as part of the “Eat Walk Engage” program on each ward (Mudge et al. 2015).  15 
 16 
Sample 17 
For each ward (see Table 1), six mealtime observations (two breakfasts, two lunches, two 18 
dinners) were conducted over a two week period.  All patients present on the ward at 19 
mealtimes were included in the study, unless they were nil by mouth or under palliative care.  20 
 21 
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Data collection 1 
Two observers (either two dietitians, or a dietitian and nurse) were present for each meal for 2 
approximately 45 minutes and each observed ten to fifteen patients at a meal (depending on 3 
ward size). As the meals were delivered, observers noted the positioning of patients (lying: 4 
asleep or awake; sitting up for the meal: in bed or chair). “Feeding dependency” was 5 
classified as needing assistance with meal set-up (opening packets, setting up the tray, cutting 6 
up food) or full feeding assistance. This was identified during mealtimes as documented in 7 
nursing care plans and observed by researchers. Any mealtime assistance provided to patients 8 
was noted, including who helped the patient and whether this was done in a timely manner 9 
(pre-defined as assisting the patient within 10 minutes of meal delivery). Any mealtime 10 
interruptions stopping the patient from eating were also recorded by observers. After the 11 
meal, observers visually estimated plate waste and each individual’s total meal consumption 12 
was rated as nil, 25%, 50%, 75% or 100% of total meal (e.g. soup, sandwich/hot meal and 13 
dessert). Individual patient characteristics (such as age, illness type) were not collected. The 14 
meal is the level of analysis, recognising that some patients may have been present at more 15 
than one meal meaning that they were observed on a number of occasions.  16 
 17 
Ethical considerations 18 
Ethics approval was received from the hospital human research ethics committee to conduct 19 
these audits as quality improvement and research studies. Individual consent for these audits 20 
was not required as no patient characteristic data were collected. This meant that all patients 21 
could be audited to ensure a representative sample of patients. 22 
 23 
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Data analysis 1 
Chi square tests were used to explore bivariate associations between mealtime practices 2 
(positioning: sitting up for meal vs. lying down; assistance: timely assistance vs. delayed or 3 
no assistance; interruptions: interrupted vs. not interrupted) and the ward, meal (breakfast, 4 
lunch, dinner) and meal intake (nil, 25-50%, ≥75% of meal). Significant associations were 5 
defined as p<0.05. SPSS version 17 was used to analyse the data. 6 
 7 
Validity and reliability/rigor 8 
A locally developed audit tool was used by all observers to collect data on mealtime 9 
practices. Inter-rater reliability was not formally assessed; however training was provided to 10 
all observers prior to data collection by the primary researcher and observers were provided 11 
with definitions of positioning, assistance and interruptions. 12 
RESULTS 13 
A total of 601 individual meals were included in the study (medicine: n=247, orthopaedics: 14 
n=131, oncology: n=118, vascular surgery: n=105). A further 98 observations were excluded 15 
due to patients being nil by mouth (n=70, 10%), away from the ward at the meal (n=19, 3%) 16 
or under palliative care (n=9, 1%).  17 
 18 
Meal intake 19 
Overall, 40% of patients (n=241) ate ≤50% of their meal, with no significant difference in 20 
meal intake between wards (p=0.13, see Figure 1a). Of these, sixty one patients (10% of 21 
sample) ate none of their meal, despite being allowed to consume an oral diet (i.e. not nil by 22 
  8
mouth for the meal). This was highest at breakfast where 15% of patients ate none of their 1 
meal, compared with lunch (10%) and dinner (6%) (p=0.02, see Figure 1b).  2 
 3 
Positioning for the meal 4 
One third of patients (n=200) were sitting up either in bed or chair when the meal arrived. 5 
This varied between wards (p<0.01, see Figure 2a), with the vascular surgery ward having 6 
almost all patients sitting up for the meal (94%) and oncology having the fewest (43%).  7 
Lying in bed at the time of meal delivery was common across all meals (breakfast: 39%, 8 
lunch: 31%, dinner: 30%, p=0.08, see Figure 2b). Compared with those lying in bed, more of 9 
those patients who were sitting up for the meal ate ≥75% of their meal (67% vs. 46%, p<0.01; 10 
see Figure 3).  11 
 12 
Mealtime Assistance 13 
Forty percent of patients (n=239) were observed to need some assistance at the mealtime. 14 
Numbers of feeding dependent patients varied across wards (medical: 43%, oncology: 49%, 15 
vascular surgical: 33%, orthopaedic: 32%).  Where data were collected on level of assistance 16 
required by patients (n=134), 82% of patients needed set-up with their meals, and 18% 17 
needed full feeding assistance.  18 
 19 
In a sub-group of patients needing mealtime assistance (n=239), forty two patients (18%) 20 
received no help at all with their meals, with another fifty patients (n=21%) receiving delayed 21 
assistance with their meals. When timely assistance was provided (within 10 minutes of 22 
  9
delivery), significantly more patients ate ≥75% of their meal, compared with those who 1 
received delayed or no assistance (p<0.01, see Figure 3).  2 
 3 
Half of all patients needing help with their meals were assisted by a nurse (n=121, 50%), 4 
which was consistent across meals. Visitors provided a high level of mealtime assistance to 5 
feeding dependent patients at lunch (38%) and dinner (24%), but visitors were rarely 6 
available at breakfast (5%). Higher levels of assistance were observed at lunch and dinner, 7 
than breakfast (p<0.01, see Figure 2b). Assistants-in-nursing (5%) and dietetic assistants 8 
(2%) were also observed to provide mealtime assistance. The observers themselves provided 9 
assistance in 5% of cases, where patients directly asked them for assistance and no other staff 10 
member was available.  11 
 12 
Mealtime interruptions 13 
Twenty-two percent of patients were interrupted while eating their meal, with highest 14 
numbers of interruptions observed on the vascular surgical ward (Figure 2a). Interruptions 15 
were most frequent at breakfast (see Figure 2b) and most interruptions were due to nursing 16 
activities (46%), followed by doctor rounds (26%) and phlebotomy (8%). Staff interruptions 17 
varied between wards, with doctors observed to interrupt more than nurses only on the 18 
vascular surgical ward. There was no difference in meal intake between patients who were 19 
interrupted, compared with those who were not interrupted (p=0.99; Figure 3). 20 
 21 
 22 
DISCUSSION  23 
  10
This study found that mealtime practices were associated with meal intake of hospitalised 1 
patients across all wards. Meal time positioning and receiving timely assistance was 2 
associated with greater intake, however being interrupted did not appear to necessarily 3 
influence intake. Mealtime positioning appeared to have an important effect on intake, with 4 
patients sitting up for the meal (in bed or chair) more likely to eat more of their meal than 5 
those lying in bed. Mealtime preparation and positioning were also noted to be problematic in 6 
previous mealtime studies, with reports that 90% of assistance with position change and 7 
adjustment of the bedside table happened after meal delivery (Xia et al. 2006). Working with 8 
nurses, physiotherapists and health care assistants so that patients are sitting up prior to meal 9 
delivery may be an important way to achieve this, and confirms the need for a 10 
multidisciplinary approach to mealtimes (Ross et al. 2011, Young et al. 2013).  11 
 12 
This is the first study to suggest that the timeliness of mealtime assistance is important, with 13 
twice as many feeding dependent patients eating ≥75% of their meal when receiving timely 14 
assistance. Timeliness of mealtime assistance was observed to be suboptimal across most 15 
wards in this study. Reasons for this may include staffing ratios, time pressures, unclear role 16 
boundaries and prioritisation of other tasks (Xia et al. 2006, Jefferies et al. 2011, Ross et al. 17 
2011, Ullrich et al. 2011). More than 80% of feeding dependent patients in this study needed 18 
only set-up assistance, suggesting that this should not be a time-intensive task so long as 19 
systems are in place to ensure that staff (nurses, foodservice staff and/or health care 20 
assistants) are available and ready to assist patients before and at the time of meal delivery. 21 
With family members often spending significant amounts of time visiting their loved ones in 22 
hospital and reporting a desire to participate in patient care (Astedt-Kurki et al. 1997), it was 23 
not unexpected to observe that visitors play an important role in providing mealtime 24 
assistance. Engaging visitors in mealtime assistance by providing explicit information and 25 
  11
guidance about how best to support the patient may be an important strategy to increase meal 1 
intake. This strategy may enhance mealtime assistance levels and create a social atmosphere 2 
during the hospital mealtimes. However, an alternative source of assistance must be available 3 
at mealtimes where visitors do not attend, as seen at breakfast, and for those patients who do 4 
not have regular visitors. 5 
 6 
The difference in mealtime practices between meals (breakfast, lunch and dinner) has not 7 
been explored in previous studies. This study suggests that practices such as assistance and 8 
interruptions differ between meals, with poorest mealtime practices observed at breakfast 9 
which on many wards is the busiest time. Given the differences in practices between meals 10 
and wards, it is unlikely that success will be achieved with a “one size fits all” approach to 11 
mealtime interventions. This highlights the need for careful assessment of mealtime practices 12 
using local audit data across meals and an understanding of barriers before introducing 13 
solutions. Providing assistance with patient positioning and timely assistance with the meal at 14 
breakfast may be useful, rather than only initiatives such as Protected Mealtimes and 15 
volunteer feeding assistants which traditionally operate at lunch and/or dinner.  16 
 17 
In contrast to the original mealtime observational study by Deutekom et al in 1991 18 
(Deutekom et al. 1991), our study found that mealtime interruptions did not impact on meal 19 
intake. A recent study found that the introduction of Protected Mealtimes increased mealtime 20 
interruptions; however the proportion of patients receiving appropriate feeding assistance 21 
nearly doubled (Huxtable et al. 2013).  This suggests that mealtime interruptions may not be 22 
an issue and may influence the availability of staff on the ward to provide mealtime 23 
assistance. It is possible that mealtime interruptions that are then followed by appropriate 24 
  12
mealtime assistance can actually support meal intake. This may mean that educating and 1 
empowering staff to encourage and assist patients with their meal during and after their visit 2 
may be more useful than changing complex ward routines to comply with Protected 3 
Mealtimes.  Different types of mealtime interruptions and their impact on intake should be 4 
explored further to inform implementation of mealtime interventions such as Protected 5 
Mealtimes.  6 
 7 
Consistent with other large nutrition audits this study confirms that inadequate intake is a 8 
problem in hospitals, with 40% of patients eating half or less of their meal across all wards 9 
and all meals (Agarwal et al. 2012). A total of 20% of patients ate nothing at the meal, with 10 
half being nil by mouth and the other half provided with a meal but not eating anything. The 11 
reason for poor intake in the latter group could be partially explained by mealtime practices, 12 
because these patients received lower levels of preparation and assistance for the meal, but it 13 
is likely that other patient factors such as anorexia, acute illness and/or delirium may have 14 
also played a role (Mudge et al. 2011).  15 
 16 
Limitations 17 
This study is the first to evaluate the link between a range of mealtime practices and meal 18 
intake in a large number of medical, surgical and oncology inpatients. Study limitations 19 
include potential variance in data collection processes between audits due to progressive 20 
refinement of the data collection tool and a large number of staff involved in audits 21 
(potentially introducing inconsistency in interpretation of positioning, assistance, plate waste 22 
and interruptions). The presence of observers may have influenced mealtime practices on the 23 
  13
ward as they were known to ward staff; however, it is likely this would have improved 1 
mealtime practices and intake, meaning that true intake data may show lower meal intakes 2 
than reported in this study. Observers also provided assistance when directly asked by 3 
patients, which may have affected the intake data for a small number of patients. Although 4 
we have information regarding average patient characteristics for each ward, we did not 5 
collect any clinical characteristics on the observed patients. We did not collect data on 6 
functional status, illness type and acuity of participants, and it is possible that the relationship 7 
between meal positioning and intake is confounded by one or more of these factors(i.e. sicker 8 
patients may be less likely to sit up and less likely to eat well). Adjusting for illness severity 9 
across heterogeneous wards is challenging, and requires more detailed data collection than is 10 
appropriate for a quality improvement approach; detailed cohort studies are needed to clarify 11 
the complex relationships between patient and mealtime factors and intake. It should be noted 12 
that the average age of orthopaedic patients in this study (50 years) may be lower than other 13 
orthopaedic units because of the patient mix of this unit (patients with fractured neck of 14 
femur admitted to specialty unit in a different hospital; high number of young trauma 15 
patients). Finally, analysis was at the level of the meal, not the patient; therefore individual 16 
patients may have contributed more than one observation and no adjustment was made for 17 
this potential clustering. 18 
 19 
CONCLUSION 20 
Mealtimes are busy and complex, and this study highlights the need for a systems approach to 21 
improving mealtime practices and nutritional intake. A high proportion of hospital inpatients 22 
have inadequate intake of meals. Suitable mealtime positioning (ideally sitting in a chair or 23 
up in bed) and timely assistance were associated with greater intake. Despite often being seen 24 
  14
as a barrier to meal intake, mealtime interruptions were not found to have an impact which 1 
may help to explain mixed results seen in evaluation studies of Protected Mealtimes 2 
programs. This suggests that clinicians and managers should consider adopting an “assisted 3 
mealtimes” focus to improve meal intake, rather than only focusing on Protected Mealtimes. 4 
Future research should be conducted to gain a better understanding of the association 5 
between meal intake and the type of interruptions in order to improve design and 6 
implementation of mealtime programs. Given variation in mealtime practices between wards, 7 
it is important that careful and comprehensive needs assessment is carried out prior to 8 
designing and implementing mealtime programs.9 
  15
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